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(inducible; inducible NO synthase and cyclooxygenase-2 in 
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WO 1998-US21901 W 19981016 

The invention provides a drug combination comprised of a HMG-CoA reductase 
inhibitor in combination with a COX-2 inhibitor, which 

is useful for treating, preventing, and/or reducing the risk of developing 
atherosclerosis and atherosclerotic disease events. Prepn. of 
selected COX-2 inhibitors, e.g. 5-chloro-3- ( 4- 

methylsulfonyl) phenyl-2- (2-methyl-5-pyridinyl ) pyridine, is described. 
Pharmaceutical formulations are included. 

COX2 inhibitor prepn cardiovascular drug combination; HMG CoA reductase 

inhibitor cardiovascular combination 

Anti-ischemic agents 

Cardiovascular agents 

Drug delivery systems 

Platelet aggregation inhibitors 

(HMG- CoA reductase inhibitor combination with COX-2 

inhibitor for reducing risks assocd. with cardio- and cerebrovascular 
disease, COX-2 inhibitor prepn., and pharmaceutical 
formulations ) 
Lipoprotein receptors 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 
(LDL, inducers; HMG- CoA reductase inhibitor combination with 

COX-2 inhibitor for reducing risks assocd. with 

cardio- and cerebrovascular disease, COX-2 

inhibitor prepn., and pharmaceutical formulations) 
Antiarteriosclerotics 

(antiatherosclerotics; HMG- CoA reductase inhibitor combination with 

COX-2 inhibitor for reducing risks assocd. with 

cardio- and cerebrovascular disease, COX-2 

inhibitor prepn., and pharmaceutical formulations) 
Sequestering agents 

(bile acid; HMG- CoA reductase inhibitor combination with COX- 

2 inhibitor for reducing risks assocd. with cardio- and 

cerebrovascular disease, COX-2 inhibitor prepn., 

and pharmaceutical formulations) 
Drug delivery systems 

(capsules; HMG- CoA reductase inhibitor combination with COX- 

2 inhibitor for reducing risks assocd. with cardio- and 

cerebrovascular disease, COX-2 inhibitor prepn., 

and pharmaceutical formulations) 
Brain, disease 

(cerebrovascular; HMG- CoA reductase inhibitor combination with 
COX-2 inhibitor for reducing risks assocd. with 
cardio- and cerebrovascular disease, COX-2 
inhibitor prepn., and pharmaceutical formulations) 
Heart 

(coronary revascularization procedures ; HMG-CoA reductase inhibitor 

combination with COX~2 inhibitor for reducing risks 

assocd. with cardio- and cerebrovascular disease, COX- 

2 inhibitor prepn., and pharmaceutical formulations) 
Artery, disease 

(coronary; HMG-CoA reductase inhibitor combination with COX- 

2 inhibitor for reducing risks assocd. with cardio- and 

cerebrovascular disease, COX-2 inhibitor prepn., 

and pharmaceutical formulations) 
Cardiovascular system 

(disease; HMG-CoA reductase inhibitor combination with COX- 

2 inhibitor for reducing risks assocd. with cardio- and 

cerebrovascular disease, COX-2 inhibitor prepn., 

and pharmaceutical formulations) 
Death 

(from coronary heart disease; HMG-CoA reductase inhibitor combination 
with COX-2 inhibitor for reducing risks assocd. 



with cardio- and cerebrovascular disease, COX-2 
inhibitor prepn., and pharmaceutical formulations) 
Heart, disease 

(infarction; HMG-CoA reductase inhibitor combination with COX 

-2 inhibitor for reducing risks assocd. with cardio- and 

cerebrovascular disease, COX-2 inhibitor prepn., 

and pharmaceutical formulations) 
Drug delivery systems 

(infusions, i.v.; HMG-CoA reductase inhibitor combination with 

COX-2 inhibitor for reducing risks assocd. with 

cardio- and cerebrovascular disease, COX-2 

inhibitor prepn., and pharmaceutical formulations) 
Artery, disease 

(intermittent claudication; HMG-CoA reductase inhibitor combination 
with COX-2 inhibitor for reducing risks assocd. 
with cardio- and cerebrovascular disease, COX-2 
inhibitor prepn., and pharmaceutical formulations) 
Brain, disease 

(ischemia, transient; HMG-CoA reductase inhibitor combination with 

COX-2 inhibitor for reducing risks assocd. with 

cardio- and cerebrovascular disease, COX-2 

inhibitor prepn., and pharmaceutical formulations) 
Blood vessel, disease 

(peripheral; HMG-CoA reductase inhibitor combination with COX 

-2 inhibitor for reducing risks assocd. with cardio- and 

cerebrovascular disease, COX-2 inhibitor prepn., 

and pharmaceutical formulations) 
Bile acids 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 
(sequestrants; HMG-CoA reductase inhibitor combination with COX 
-2 inhibitor for reducing risks assocd. with cardio- and 
cerebrovascular disease, COX-2 inhibitor prepn., 
and pharmaceutical formulations) 

Drug delivery systems 

(solns., oral; HMG-CoA reductase inhibitor combination with COX 
-2 inhibitor for reducing risks assocd. with cardio- and 
cerebrovascular disease, COX-2 inhibitor prepn., 
and pharmaceutical formulations) 

Brain, disease 

(stroke; HMG-CoA reductase inhibitor combination with COX- 

2 inhibitor for reducing risks assocd. with cardio- and 
.cerebrovascular disease, COX-2 inhibitor prepn., 

and pharmaceutical formulations) 
Drug delivery systems 

(suspensions, oral; HMG-CoA reductase inhibitor combination with 

COX-2 inhibitor for reducing risks assocd. with 

cardio- and cerebrovascular disease, COX-2 

inhibitor prepn., and pharmaceutical formulations) 
Drug delivery systems 

(tablets; HMG-CoA reductase inhibitor combination with COX- 

2 inhibitor for reducing risks assocd. with cardio- and 

cerebrovascular disease, COX-2 inhibitor prepn., 

and pharmaceutical formulations) 
Adrenoceptor antagonists 

(.beta.-; HMG-CoA reductase inhibitor combination with COX- 

2 inhibitor for reducing risks assocd. with cardio- and 

cerebrovascular disease, COX-2 inhibitor prepn., 

and pharmaceutical formulations) 
39391-18-9 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 
(2; HMG-CoA reductase inhibitor combination with COX- 
2 inhibitor for reducing risks assocd. with' cardio- and 



cerebrovascular disease, COX-2 inhibitor prepn., 

and pharmaceutical formulations) 
IT 202409-30-1P 202409-31-2P 202409-33-4P 

RL: BAC (Biological activity or effector, except adverse); BSU (Biological 
study, unclassified); SPN (Synthetic preparation); THU (Therapeutic use); 
BIOL (Biological study); PREP (Preparation); USES (Uses) 

(HMG-CoA reductase inhibitor combination with COX-2 

inhibitor for reducing risks assocd. with cardio- and cerebrovascular 
disease, COX-2 inhibitor prepn., and pharmaceutical 
formulations ) 

IT 50-81-7, Vitamin C, biological studies 59-30-3, Folic acid, biological 
studies 59-30-3D, Folic acid, esters 59-67-6, Niacin, biological 
studies 68-19-9, Vitamin B12 943-45-3D, Fibric acid, derivs . 
1406-18-4, Vitamin E 7235-40-7, . beta . -Carotene 8059-24-3, Vitamin B6 
23288-49-5, Probucol 75330-75-5, Lovastatin 75330-75-5D, Lovastatin, 
esters and lactones 79902-63-9, Simvastatin 79902-63-9D, Simvastatin, 
esters and lactones 81093-37-0, Pravastatin 81093-37-OD, Pravastatin, 
esters and lactones 93.957-54-1, Fluvastatin 93957-54-1D, Fluvastatin, 
esters and lactones 134523-00-5, Atorvastatin 134523-00-5D, 
Atorvastatin, esters and lactones 145599-86-6, Cerivastatin 
145599-86-6D, Cerivastatin, esters and lactones 162011-83-8 
162011-90-7 178402-36-3 185147-73-3 18 9954-66-3 189954-93-6 
189954-96-9 189956-36-3 190966-03-1 190966-25-7 190966-32-6 
212126-32-4 223663-01-2 223663-03-4 223663-06-7 

RL: BAC (Biological activity or effector, except adverse) ; BSU (Biological 
study, unclassified) ; THU (Therapeutic use) ; BIOL (Biological study) ; USES 
(Uses) 

(HMG-CoA reductase inhibitor combination with COX-2 

inhibitor for reducing risks assocd. with cardio- and cerebrovascular 
disease, COX-2 inhibitor prepn., and pharmaceutical 
formulations ) 
IT 9028-35-7, HMG-CoA reductase 

RL: BSU (Biological study, unclassified) ; BIOL (Biological study) 
(HMG-CoA reductase inhibitor combination with COX-2 

inhibitor for reducing risks assocd. with cardio- and cerebrovascular 

disease, COX-2 inhibitor prepn., and pharmaceutical 

formulations) 

IT 57-88-5, Cholest-5-en-3-ol (3. beta.)-, biological studies 

RL: BSU (Biological study, unclassified) ; BIOL (Biological study) 

(absorption, inhibitors; HMG-CoA reductase inhibitor combination with 
COX-2 inhibitor for reducing risks assocd. with 
cardio- and cerebrovascular disease, COX-2 
inhibitor prepn., and pharmaceutical formulations) 
IT 902.7-44-5, HMG-CoA synthase 9027-63-8, Acyl coenzyme A-cholesterol 
acyltransferase 9029-62-3, Squalene epoxidase 9077-14-9, Squalene 
synthetase 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 
(inhibitors; HMG-CoA reductase inhibitor combination with COX 
-2 inhibitor for reducing risks assocd. with cardio- and 
cerebrovascular disease, COX-2 inhibitor prepn., 
and pharmaceutical formulations) 
IT 111770-91-3P 137628-16-1P 175883-59-7P 2024 09-79-8P 2024 09-82-3P 

202409-84-5P 202409-85-6P 202409-86-7P 202409-87-8P 

RL: RCT (Reactant) ; SPN (Synthetic preparation) ; PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. and reaction; HMG-CoA reductase inhibitor combination with 

COX-2 inhibitor for reducing risks assocd. with 

cardio- and cerebrovascular disease, COX-2 

inhibitor prepn., and pharmaceutical formulations) 
IT 100-39-0, Benzyl bromide 109-04-6, 2-Bromopyridine 109-72-8, 

n-Butyllithium, reactions 358-23-6, Trif luoromethanesulf onic acid 
anhydride 626-55-1', 3-Bromopyridine 661-69-8, Hexamethylditin 



1121-78-4, 5-Hydroxy-2-methylpyridine 4214-79-3, 5-Chloro-2- 
hydroxypyridine 5419-55-6 

RL: RCT (Reactant) ; RACT (Reactant or reagent) 

(reaction; HMG-CoA reductase inhibitor combination with COX- 
2 inhibitor for reducing risks assocd. with cardio- and 
cerebrovascular disease, COX-2 inhibitor prepn., 
and pharmaceutical formulations) 
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TI Release of GM-CSF and G-CSF by human arterial and venous smooth muscle 

cells: differential regulation by COX-2 
AU Stanford, Salome J.; Pepper, John R. ; Mitchell, Jane A. 
CS Unit of Critical Care, Imperial College School of Medicine, The Royal 

Brompton and Harefield N.H.S. Trust, London, SW3 6NP, UK 
SO British Journal of Pharmacology (2000), 129(5), 835-838 
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CC 15-5 (Immunochemistry) 

Section cross-reference (s ) : 14 

AB In addn. to their traditional contractile function, vascular smooth muscle 
cells can be stimulated under inflammatory conditions to release a range 
of potent biol. mediators. Indeed, the authors and others have shown that 
human vascular smooth muscle release the colony stimulating factors (CSF) 
granulocyte macrophage-CSF (GM-CSF) and granulocyte-CSF (G-CSF) as well as 
large amts . of prostaglandins following the induction of cyclo-oxygenase-2 
(COX-2'), when stimulated with cytokines. Here the 
authors demonstrate, for the first time, that co-induced COX- 
2 activity simultaneously suppresses GM-CSF release and 
potentiates G-CSF release by human vascular cells. Moreover, the 
differential regulation of GM-CSF and G-CSF release by COX- 
2 was mimicked by the prostacyclin (PGI2) mimetic, cicaprost. 
Thus, PGI2, released following the induction of COX-2, 
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"atheroprotective genes" in the endothelial lining of lesion-protected 
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lesion formation and progression. 
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TI Comparison of the cyclooxygenase-1 inhibitory properties of nonsteroidal 

anti-inflammatory drugs (NSAIDs) and selective COX~2 

inhibitors, using sensitive microsomal and platelet assays 
AU Riendeau, Denis; Carleson, Stella; Cromlish, Wanda; Mancini, Joseph A. ; 

Wong, Elizabeth; Guay, Jocelyne 
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LA English 
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AB Two forms of cyclooxygenase (COX) activity are involved in the synthesis 
of prostaglandins, prostacyclins, and thromboxanes in mammalian cells. 
There is now convincing evidence, obtained with a no. of structurally 
distinct inhibitors, that selective COX-2 inhibitors 
possess anti-inflammatory effects with an improved gastrointestinal 
tolerability compared with conventional nonsteroidal anti-inflammatory 
drugs (NSAIDs) affecting both COX-1 and COX-2. As 
more selective COX~2 inhibitors are being developed, 

assays with a high degree of sensitivity to inhibition are needed to 
compared the relative effects of compds . on COX-1 activity. In the 
present report, we describe a sensitive assay for the inhibition of human 
COX-1 based on the prodn. of prostaglandin E2 by microsomes from U937 
cells incubated with a subsaturating concn. of arachidonic acid. More 
than 45 NSAIDs and selective COX-2 inhibitors were 

tested in this assay. IC50 values ranged from 1 nM for flunixin and 
flurbiprofen to about 200-500 .mu.M for salicylate and acetaminophen. 
Potent and nonselective NSAIDs such as sulindac sulfide, diclofenac, and 



indomethacin showed IC50 values of <20 nM. Among the compds . that have 
been reported to show selectivity for COX-2, the rank 

order of potency against COX-1 was DuP 697 L > SC-58451 > celecoxib > 
nimesulf ide .apprx. meloxicam .apprx. piroxicam .apprx. NS-398 .apprx. 
RS-57067 > SC-57666 > SC-58125 > flosulide > etodolac > L-745,337 > DFU 
.apprx. T-614, with IC50 values ranging from 7 nM to 17 .mu.M. A good 
correlation was obtained between the IC50 values for the inhibition of 
microsomal COX-1 and both the inhibition of TXB2 prodn. by Ca2+ ionophore 
challenged platelets and the inhibition of prostaglandin E2 prodn. by CHO 
cells stably expressing human COX-1. However, the microsomal assay was 
more sensitive to inhibition than cell-based assays and allowed the 
detection of inhibitory effects on COX-1 for all NSAIDs and selective 
COX-2 inhibitors examd. with discrimination of their 

potency under conditions of limited availability of arachidonic acid. 
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AB Constitutive arachidonate cyclooxygenase (COX-1) is present in cells under 
physiol. conditions, whereas inducible arachidonate cyclooxygenase ( 
COX-2) is induced by some cytokines, mitogens, and 
endotoxin presumably in pathol . conditions, such as inflammation. 
Therefore, the authors have assessed the relative inhibitory effects of 
some nonsteroidal antiinflammatory drugs on the activities of COX-1 (in 
bovine aortic endothelial cells) and COX-2 (in 

endotoxin-activated J774.2 macrophages) in intact cells, broken cells, and 

purified enzyme prepns . (COX-1 in sheep seminal vesicles; COX- 

2 in sheep placenta) . Similar potencies of aspirin, indomethacin, 

and ibuprofen against the broken cell and purified enzyme prepns. 

indicated no influence of species. Aspirin, indomethacin, and ibuprofen 

were more potent inhibitors of COX-1 than COX-2 in all 

models used. The relative potencies of aspirin and indomethacin varied 
only slightly between models, although the IC50 values were different. 
Ibuprofen was more potent as an inhibitor of COX~2 in 

intact cells than in either broken cells or purified enzymes. Sodium 
salicylate was a weak inhibitor of both COX isoforms in intact cells and 
■ was inactive against COX in either broken cells or purified enzyme prepns. 
Diclofenac, BW755C, acetaminophen, and naproxen were approx. eqiiipotent 
inhibitors of COX-1 and COX-2 in intact cells. BF 

389, an exptl . drug currently being tested in humans, was the most potent 
and most selective inhibitor of COX-2 in intact cells. 

Thus, there are clear pharmacol. differences between the two enzymes. The 

use of such models of COX-1 and COX-2 activity will 

lead to the identification of selective inhibitors of COX- 

2 with presumably less side effects than present therapies. Some 

inhibitors had higher activity in intact cells than against purified 

enzymes, suggesting that pure enzyme prepns. may not be predictive of 

therapeutic action . 
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AB The in vivo effects of acetylsalicylic acid (I) [50-78-2], Benorilate [ 
5003-48-5], (II) and Eterilate [62992-61-4] (III) on 

lymphoblastic transformation and primary immune response were studied in 
mice. The humoral response in Benorilate- and Eterilate-treated mice was 
40-50% lower than that of the controls, whereas in I-treated mice the 
response was only 25% inhibited. The no. of Ig synthesizing cells was 
neither reduced by I nor by its derivs . , although indomethacin treatments 
(used for comparative purposes) inhibited by 40% the no. of direct 
plaque- forming cells on the days tested. Mitogen-induced 
proliferation of spleen lymphocytes was also inhibited in the treated 
mice; these inhibitions were negligible in the case of cells from I 
treated mice activated by concanavalin A and slight in cells from 
Benorilate-treated mice activated by bacterial lipopolysaccharide . When 
lymphocytes from drug-treated animals were further cultured in the 
presence of the same drug, a variable inhibition of mitogen-induced 
proliferation was obsd. These different in vivo effects of I and the 2 
ether derivs. and indomethacin may be due to a distinct action on diverse 
lymphocyte subpopulations altering their cellular collaborative 
interactions or modifying the prostaglandin availability. 
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AB To det. the effects of acetylsalicylic acid (ASA) and acetaminophen on 

mortality due to influenza B infection in neonatal and weanling mice,- as 
well as any synergistic, antagonistic or indifferent effects of the 
combined antipyretic and virus on mortality in mice pre-treated with low 
doses of an industrial surfactant, Toximul MP 8, which has been shown to 
reproduce many of the features of Reye 1 s syndrome. In vitro studies were 
done to det. whether ASA or acetaminophen altered the normal, 
interferon-mediated antiviral responses of mammalian cells. The 
involvement of ASA or other commonly used xenobiotics in the induction of 
Reye ! s syndrome following virus illness has not been resolved; to do so, 
and to elucidate the underlying metabolic mechanism, requires these 
studies in an animal model. Prospective animal study. Newborn (945) and 
weanling (840) Swiss white mice, divided into 12 subgroups. Some groups 
received Toximul MP 8 before inoculation with a dose of mouse-adapted human 
influenza B that produces 30% mortality (LD30) ; after infection, each 
subgroup received either placebo, ASA or acetaminophen. Mortality counts 
were taken daily. The in vitro effects of the antipyretics on interferon 
response weredetd. using std. virol. techniques. Mortality, analyzed by 
survival curves (log rank test) or cumulative daily mortality ( . chi . 2 
anal.). Plaque- reducing dose (PRD50) was used to det. the 
outcome of the in vitro analyses. In neonatal mice, only subgroups given 
combined treatment with acetaminophen and Toximul MP8 had a statistically 
significant higher mortality rate than with the mice given influenza B 
alone. In weanling mice, it appeared that ASA shortened the time until 
death; however, this difference was not statistically significant. In 
vitro studies demonstrated that both ASA and acetaminophen decreased the 
interferon-induced antiviral responses of cultured mammalian cells. 
Antipyretics have the potential to exacerbate the consequences of a viral 
infection, although the specific effects are subtle and appear to be 
age-related. 
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(effects of antipyretics on mortality due to influenza B virus in a 
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